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(57) ABSTRACT

A roof apparatus includes: a movable panel opening and
closing an opening of a roof of a vehicle; a mounting member
including a mounting wall extending upright in one direction
along an edge portion of the opening; and a weather strip
having an attaching portion including pinching strips pinch-
ing the mounting wall therebetween, a first seal portion con-
nected to the attaching portion and coming into liquid-tight
contact with an opening end edge, and a second seal portion
connected to the attaching portion and coming into liquid-
tight contact with a peripheral edge in a fully closed state. A
mounting depression depressed in the inner and outer direc-
tion of the vehicle is formed on the mounting wall. The
attaching portion includes a lip portion connected to one of
the pinching strips facing the mounting depression, and
engageably inserted into the mounting depression.

7 Claims, 3 Drawing Sheets
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1
ROOF APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is based on and claims priority under 35
U.S.C. §119 to Japanese Patent Application 2013-178211,
filed on Aug. 29, 2013, the entire contents of which are
incorporated herein by reference.

TECHNICAL FIELD

This disclosure relates to a roof apparatus provided with a
movable panel adapted to open and close an opening formed
in a roof of a vehicle.

BACKGROUND DISCUSSION

In the related art, various types of the roof apparatus are
proposed. For example, a roof apparatus disclosed in JP 2012-
62023 A (Reference 1) includes a weather strip 95 provided
between a flange-shaped opening edge 91a of a roof 91 and a
flange-shaped peripheral edge 92a of a movable panel 92 to
seal between the opening edge 91a and the peripheral edge
92a as illustrated in FIG. 5. In other words, the weather strip
95 includes an attaching portion 96 having a cored bar 97
embedded therein and being formed into a substantially
U-shape in cross section. The weather strip 95 is fixed to the
roof 91 by pinching the opening edge 91a with the attaching
portion 96. At this time, a plurality of projections 96a, 965,
and 96c¢, which extend from an inner wall surface of the
attaching portion 96, come into resiliently contact with the
opening edge 914, so that the weather strip 95 is retained with
respect to the opening edge 91a.

The weather strip 95 includes a first seal portion 98 extend-
ing from the attaching portion 96 toward the opening edge
91a and coming into liquid-tight contact therewith, and a
second seal portion 99 extending from the attaching portion
96 toward the peripheral edge 924 of the movable panel 92
and coming into liquid-tight contact therewith. From the con-
figuration described above, the weather strip 95 seals between
the opening edge 91a of the roof 91 and the peripheral edge
92a of the movable panel 92.

The weather strip 95 disclosed in Reference 1 has a struc-
ture in which the plurality of projecting portions 96a to 96¢
come into resilient contact with the opening edge 91a when
pinching the opening edge 91a with the attaching portion 96.
Therefore, dimensions of the attaching portion 96 occupying
a space between the opening edge 91a and the peripheral edge
92aq are increased, and hence a large arrangement space needs
to be secured for the attaching portion 96.

SUMMARY

Thus, a need exists for a roof apparatus which is not sus-
pectable to the drawback mentioned above.

An aspect of this disclosure is directed to a roof apparatus
including: a movable panel configured to open and close an
opening formed in a roof of a vehicle; a mounting member
including a mounting wall extending upright in one direction
along an edge portion of the opening; and a weather strip
having an attaching portion including a pair of pinching strips
configured to pinch the mounting wall therebetween, a first
seal portion connected to the attaching portion and coming
into liquid-tight contact with an opening end edge extending
along the mounting wall of the opening, and a second seal
portion connected to the attaching portion and coming into
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liquid-tight contact with a peripheral edge along the mount-
ing wall of the movable panel in a fully closed state, wherein
amounting depression depressed in the inner and outer direc-
tion of the vehicle is formed on the mounting wall, and the
attaching portion includes a lip portion connected to one of
the pair of pinching strips which faces the mounting depres-
sion, and engageably inserted into the mounting depression.

According to the configuration described above, the
weather strip is fixed to the mounting member by pinching the
mounting wall with the attaching portion and fitting the lip
portion into mounting depressions. In this case, the attaching
portion basically has a structure in which the mounting wall is
pinched by the pair of pinching strips, whereby the dimen-
sions of the attaching portion occupying the space between
the opening end edge and the peripheral edge may further be
reduced.

The aspects of this disclosure have an effect of reducing
dimensions of the attaching portion of the weather strip occu-
pying the space between the opening edge of the roof and the
peripheral edge of the movable panel.

BRIEF DESCRIPTION OF DRAWINGS

The foregoing and additional features and characteristics
of this disclosure will become more apparent from the fol-
lowing detailed description considered with the reference to
the accompanying drawings, wherein:

FIG. 1 is a perspective view of a roof of a vehicle;

FIG. 2 is a plan view of an embodiment disclosed here;

FIG. 3 is a cross-sectional view taken along a line III-IIT in
FIG. 2;

FIG. 4 is a cross-sectional view taken along a line IV-IV in
FIG. 2; and

FIG. 5 is a cross-sectional view illustrating a related art.

DETAILED DESCRIPTION

Hereinafter, an embodiment of a roof apparatus will be
described. In the following example, a fore-and-aft direction
of a vehicle is referred to as “fore-and-aft direction”, and
upward and downward of the vehicle in a height direction is
referred to as “upper, up, upward” or “lower, down, down-
ward” in a height direction, depending on which parts these
expressions indicate.

As illustrated in FIG. 1, aroof 10 of the vehicle such as an
automotive vehicle has an opening 10a of a substantially
square shape formed therein, and a sunroof apparatus 11
provided thereon. The sunroof apparatus 11 is provided with
a substantially square-shaped movable panel 12, being
formed of, for example, a glass plate, configured to open and
close the opening 10a by moving in the fore-and-aft direction.

The movable panel 12 is mounted so as to perform a tilt-up
operation that moves a rear portion upward by rotating about
a front portion thereof, and a sliding operation in the fore-
and-aft direction. In an opening and closing operation of the
movable panel 12, a so-called outer sliding system, which
allows the sliding operation in a tilted-up state, is employed.

As illustrated in FIG. 2, a pair of guide rails 13 are disposed
on both side edge portions of the opening 104 in a vehicle
width direction. Each of the guide rails 13 is formed of an
extruded material, for example, aluminum alloy, has a con-
stant cross section in a longitudinal direction, and extends in
the fore-and-aft direction. The guide rails 13 support func-
tional components 21 to allow a movement in the fore-and-aft
direction, respectively. Both of the functional components 21
include the movable panel 12 linked and supported in a state
of being bridged therebetween. The movable panel 12 per-
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forms the opening and closing operation in association with
the movement of the both functional components 21 in the
fore-and-aft direction.

A front housing 14 formed of a resin, extending in the
vehicle width direction along a front edge portion of the
opening 10a as a mounting member, is coupled to front end
portions of both of the guide rails 13. The front housing 14
includes a substantially elongated shaped mounting wall 15
extending upright over the substantially entire length in the
longitudinal direction. The mounting wall 15 includes a plu-
rality of mounting depressions 15a arranged in the vehicle
width direction. Each of the mounting depressions 15q is
depressed forward from an end surface of the mounting wall
15 facing rearward of the vehicle toward the front, and
extends in the vehicle width direction. In FIG. 2, the mounting
depressions 154 are indicated by a broken line extending
along the mounting wall 15 for the sake of convenience.

In addition, a rear housing 16 extending in the vehicle
width direction along a rear edge portion of the opening 103
and formed of, for example, a metal plate, is coupled to the
both guide rails 13 at intermediate positions in the longitudi-
nal direction thereof. In other words, front portions of the both
guide rails 13 each form a square frame in cooperation with
the front housing 14 and the rear housing 16, and the opening
10qa is formed along the square frame. When the movable
panel 12 is in a fully closed state, an opening edge of the roof
10 is arranged to surround and face a peripheral edge of the
movable panel 12 in a horizontal direction.

An electric drive source 20 such as an electric motor having
an output gear, for example, is installed in the front housing
14 at an intermediate position in a longitudinal direction
thereof. The electric drive source 20 is coupled to the both
functional components 21 via a pair of drive belts (not illus-
trated) having a substantially band shape formed of a resin
material, for example, and drives the functional components
21 to move in the fore-and-aft direction simultaneously.

As illustrated in FIG. 3, the opening edge of the roof 10
includes a body-side flange portion 105 having a substantially
square cylindrical shape extending downward. In the same
manner, a peripheral edge of the movable panel 12 includes a
panel-side flange portion 12a having a substantially square
cylindrical shaped extending downward.

Interposed between the body-side flange portion 105 and
the panel-side flange portion 124 is a weather strip 30 having
a substantially square frame shape. The weather strip 30 is
pinched at an upper portion of the mounting wall 15 thereof
by front portions extending in the vehicle width direction (a
direction orthogonal to a paper plane in FIG. 3). In other
words, front side portions of the weather strip 30 include an
attaching portion 31 having a pair of pinching strips 32 and 33
that pinch the mounting wall 15, a first seal portion 34 extend-
ing in a curved manner forward of the vehicle from the attach-
ing portion 31, and a second seal portion 35 extending in a
curved manner rearward of the vehicle from the attaching
portion 31.

The attaching portion 31 is formed of a solid material, for
example, urethane rubber. The pinching strip 32 arranged
forward of the vehicle with respect to the mounting wall 15
defines a substantially V-shaped groove portion 32a
depressed forward of the vehicle at an intermediate position
in the vehicle height direction, defines an abutting portion 325
which abuts against the mounting wall 15 below the groove
portion 32a, and further defines an abutting portion 32¢ that
abuts against the mounting wall 15 above the groove portion
32a. In contrast, the attaching portion 31 includes a lip portion
36 connected to a lower end of the pinching strip 33 arranged
rearward of the vehicle with respect to the mounting wall 15.
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The thickness of'the lip portion 36 is set to be thinner than that
of the pinching strip 33. The lip portion 36 extends oblique
upward of the vehicle from the lower end of the pinching strip
33, and is engageably inserted into the mounting depressions
15a at positions where the mounting depressions 15a are
formed. A distal end portion of the lip portion 36 to be engage-
ably inserted into the mounting depressions 15a abuts against
the mounting depressions 15a at an intermediate position
between the both abutting portions 3256 and 32¢ in the vehicle
height direction. In other words, the both abutting portions
32b and 32¢ come into abutment respectively with the mount-
ing wall 15 at a lower portion and an upper portion with
respect to the position where the lip portion 36 abuts against
the mounting depressions 15a in the vehicle height direction.

In the configuration described above, the upper portion of
the mounting wall 15 is pinched by the weather strip 30 in a
state of being in abutment with the mounting wall 15 at the
both abutting portions 326 and 32¢ with the lip portion 36
engageably inserted into the mounting depressions 15a where
the mounting depressions 15a are formed. In particular, the
lip portion 36 engageably inserted into the mounting depres-
sions 15q is caught thereby, the weather strip 30 is retained
and fixed with respect to the mounting wall 15.

As illustrated in FIG. 4, at a position where the mounting
depressions 15a are not formed, the lip portion 36 abuts
against a rear end surface of the mounting wall 15 at the distal
end thereof and hence is resiliently deformed to close rear-
ward of the vehicle about a proximal end thereof. The pinch-
ing strip 33 is provided with a receiving depression 33a
configured to accommodate the lip portion 36 coming into
abutment with the rear end surface of the mounting wall 15.

The first seal portion 34 and the second seal portion 35 are
formed of a sponge material formed of urethane rubber, for
example. The first seal portion 34 is connected at both ends
thereof with an upper end of the attaching portion 31 and a
lower end of the pinching strip 32, respectively, and is formed
into a substantially arc shape in cross section protruding
toward the body-side flange portion 106 forward of the
vehicle. The first seal portion 34 is formed to have a hollow
cross section having a substantially D shape in cooperation
with the attaching portion 31, and resiliently deforms and
partly overlaps with the body-side flange portion 105 of the
roof 10 in the vehicle height direction and comes into liquid-
tight contact therewith. In contrast, the second seal portion 35
is connected at both end thereof to the upper end of the
attaching portion 31 and a lower end of the pinching strip 33,
respectively, and is formed into a substantially arc shape in
cross section protruding toward the panel-side flange portion
124 rearward of the vehicle. The second seal portion 35 is also
formed to have a D-shaped hollow cross section in coopera-
tion with the attaching portion 31, and resiliently deforms and
partly overlaps with the panel-side flange portion 124 of the
movable panel 12 in the fully closed state in the vehicle height
direction and comes into liquid-tight contact therewith.

Subsequently, an operation of the embodiment will be
described.

The front side portion of the weather strip 30 is fixed to the
front housing 14 by the mounting wall 15 pinched by the
attaching portion 31, and the lip portion 36 in engagement
with the mounting depressions 15a. In this case, the attaching
portion 31 basically has a structure in which the mounting
wall 15 is pinched by the pair of the pinching strips 32 and 33,
so that dimensions of the attaching portion 31 occupying a
space between the body-side flange portion 105 and the
panel-side flange portion 12a are reduced.

As described in detail thus far, according to the embodi-
ment, the following advantages are achieved.
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(1) In the embodiment disclosed here, the dimensions of
the attaching portion 31 occupying the space between the
body-side flange portion 106 and the panel-side flange por-
tion 12a may be reduced. A distance between the body-side
flange portion 106 and the panel-side flange portion 12a may
be reduced by an extent corresponding to the reduction of the
dimensions of the attaching portion 31 occupying the space
between the body-side flange portion 105 and the panel-side
flange portion 124, whereby a good appearance is achieved. A
space on a cabin side may also be enlarged.

(2) In the embodiment disclosed here, three positions
including one position where the lip portion 36 abuts against
the mounting depressions 154 and two positions where the
both abutting portions 326 and 32c¢ at the upper portion and
the lower portion of the one position abut the mounting wall
15 are dominant as the positions of abutment between the
attaching portion 31 and the mounting wall 15, so that the
posture of the weather strip 30 is further stabilized.

(3) In the embodiment disclosed here, the lip portion 36
which abuts against the mounting wall 15 at the position
where the mounting depressions 15a are not formed is
accommodated in the receiving depression 33a, whereby the
weather strip 30 is resiliently deformed by a reaction force of
the lip portion 36, for example, so that a probability that a
sealing property is impaired may be reduced.

(4) In the embodiment disclosed here, the thickness of the
lip portion 36 is set to be thinner than those of the respective
pinching strips 32 and 33, opening of the both pinching strips
32 and 33 by the reaction force of the lip portion 36, or
affecting on the hollow cross section by the second seal por-
tion 35 may be restrained.

The embodiment described above may be modified as fol-
lows.

In the embodiment disclosed here, the first seal portion 34
coming into contact with the body-side flange portion 105
may be supported by the upper end of the attaching portion 31
in a cantilevered manner. If an operation of the movable panel
12 is not affected, the second seal portion 35 corning into
contact with the panel-side flange portion 12a in the fully
closed state may be supported by the upper end of the attach-
ing portion 31 in a cantilevered manner.

Inthe embodiment disclosed here, the receiving depression
33a of the pinching strip 33 may be omitted.

In the embodiment disclosed here, one mounting depres-
sion extending over a substantially entire length of the mount-
ing wall 15 in the longitudinal direction may be employed
instead of the plurality of mounting depressions 15a. In this
case, the lip portion 36 is capable of being engageably
inserted into the mounting depression over the substantially
entire length thereof, and hence the receiving depression 33a
of the pinching strip 33 may be omitted.

In the embodiment disclosed here, the pinching strip 32
may abut against the mounting wall 15 only at the abutting
portion 32c.

In the embodiment disclosed here, the pinching strip 32
may abut against the mounting wall 15 over the substantially
entire range in the vehicle height direction.

In the embodiment disclosed here, the positional relation-
ship of the both pinching strips 32 and 33 in the fore-and-aft
direction may be verse versa. In other words, the both pinch-
ing strips 32 and 33 may be arranged at the rear and the front
by the intermediary of the mounting wall 15 therebetween. In
this case, the front end surface of the mounting wall 15 may be
provided with the mounting depressions 15a.

In the embodiment disclosed here, a fixing structure
between the guide rails 13 and the side portion of the weather
strip 30, or a fixing structure between the rear housing 16 and
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the rear side portion of the weather strip 30 may be provided
instead of, or in addition to, the fixing structure of the front
side portions of the front housing 14 (the mounting wall 15)
and the weather strip 30. In the respective cases, the guide
rails 13 and the rear housing 16 as mounting member may be
formed of a resin.

The opening and closing operation of the opening 10a by
the movable panel 12 may be a sliding operation in a pop-up
state in which the front side portion and the rear side portion
both move upward.

The opening and closing of the entire opening 10a may be
shared by a plurality of movable panels arranged in parallel in
the fore-and-aft direction.

An aspect of this disclosure is directed to a roof apparatus
including: a movable panel configured to open and close an
opening formed in a roof of a vehicle; a mounting member
including a mounting wall extending upright in one direction
along an edge portion of the opening; and a weather strip
having an attaching portion including a pair of pinching strips
configured to pinch the mounting wall therebetween, a first
seal portion connected to the attaching portion and coming
into liquid-tight contact with an opening end edge extending
along the mounting wall of the opening, and a second seal
portion connected to the attaching portion and coming into
liquid-tight contact with a peripheral edge along the mount-
ing wall of the movable panel in a fully closed state, wherein
amounting depression depressed in the inner and outer direc-
tion of the vehicle is formed on the mounting wall, and the
attaching portion includes a lip portion connected to one of
the pair of pinching strips which faces the mounting depres-
sion, and engageably inserted into the mounting depression.

According to the configuration described above, the
weather strip is fixed to the mounting member by pinching the
mounting wall with the attaching portion and fitting the lip
portion into mounting depressions. In this case, the attaching
portion basically has a structure in which the mounting wall is
pinched by the pair of pinching strips, whereby the dimen-
sions of the attaching portion occupying the space between
the opening end edge and the peripheral edge may further be
reduced.

In the roof apparatus described above, it is preferable that
one of the pair of the pinching strips which does not face the
mounting depressions has a pair of abutting portions which
abut against the mounting wall at an upper portion and a lower
portion with respect to a position where the lip portion abuts
against the mounting depressions in a vehicle height direc-
tion.

Inthis configuration, three positions including one position
where the lip portion abuts against the mounting depressions
and two positions where the both abutting portions abut
against the mounting wall at the upper portion and the lower
portion of the one position are dominant as the positions of
abutment between the attaching portion and the mounting
wall, so that the posture of the weather strip is further stabi-
lized.

In the roof apparatus described above, it is preferable that
a plurality of the mounting depressions are formed in line in
a direction of extension of the mounting wall, and one of the
pair of the pinching strips which faces the mounting depres-
sions is provided with a receiving depression configured to
accommodate the lip portion which abuts against the mount-
ing wall at a position where the mounting depressions are not
formed.

Inthis configuration, the lip portion which abuts against the
mounting wall at the position where the mounting depres-
sions are not formed is accommodated in the receiving
depression, whereby the weather strip is resiliently deformed
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by a reaction force of the lip portion, for example, so that a
probability that a sealing property is impaired may be
reduced.

In the roof apparatus described above, it is preferable that
a thickness of the lip portion is thinner than one of the pinch-
ing strips which faces the mounting depressions.

In this configuration, the both pinching strips may be pre-
vented from opening by the reaction force of the lip portion or
from affecting on a second seal portion.

In the roof apparatus described above, it is preferable that
the mounting depressions are depressed from inside to out-
side of the vehicle.

In the roof apparatus described above, it is preferable that
the mounting wall is provided alone on the mounting mem-
ber.

In the roof apparatus described above, it is preferable that
the roof apparatus further includes: a pair of guide rails pro-
vided on both side end portions of the opening in a vehicle
width direction; and a housing configured to couple the pair of
guide rails, wherein the mounting member is the housing.

The principles, preferred embodiment and mode of opera-
tion of the present invention have been described in the fore-
going specification. However, the invention which is intended
to be protected is not to be construed as limited to the par-
ticular embodiments disclosed. Further, the embodiments
described herein are to be regarded as illustrative rather than
restrictive. Variations and changes may be made by others,
and equivalents employed, without departing from the spirit
of'the present invention. Accordingly, it is expressly intended
that all such variations, changes and equivalents which fall
within the spirit and scope of the present invention as defined
in the claims, be embraced thereby.

What is claimed is:

1. A roof apparatus comprising:

a movable panel configured to open and close an opening

formed in a roof of a vehicle;

a mounting member including a mounting wall extending
upright n one direction along an edge portion of the
opening; and

aweather strip having an attaching portion including a pair
of'pinching strips configured to pinch the mounting wall
therebetween, a first seal portion connected to the attach-
ing portion and coming into liquid-tight contact with an
opening end edge extending along the mounting wall of
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the opening, and a second seal portion connected to the
attaching portion and coming into liquid-tight contact
with a peripheral edge along the mounting wall of the
movable panel in a fully closed state,

wherein a mounting depression is formed on the mounting
wall, and

the attaching portion includes a lip portion connected to
one of the pair of pinching strips which faces the mount-
ing depression, and engageably inserted into the mount-
ing depression.

2. The roof apparatus according to claim 1, wherein

one of the pair of the pinching strips which does not face
the mounting depression has a pair of abutting portions
which abut against the mounting wall at an upper portion
and a lower portion with respect to a position where the
Hp portion abuts against the mounting depression in a
height direction of the vehicle.

3. The roof apparatus according to claim 1, wherein

a plurality of the mounting depressions are formed in line
in a direction of extension of the mounting wall, and

one of the pair of the pinching strips which faces the
mounting depressions is provided with a receiving
depression configured to accommodate the Hp portion
which abuts against the mounting wall at a position
where the mounting depressions are not formed.

4. The roof apparatus according to claim 1, wherein

a thickness of the Hp portion is thinner than that of the one
of the pinching strips which faces the mounting depres-
sion.

5. The roof apparatus according to claim 1, wherein

the mounting depression is depressed from inside to and an
outside of the vehicle.

6. The roof apparatus according to claim 1, wherein

the mounting member extends in a vehicle width direction
along a front edge portion of the opening.

7. The roof apparatus according to claim 1, further com-

prising:

a pair of guide rails provided on both side end portions of
the opening in a vehicle width direction; and

a housing configured to couple the pair of guide rails,
wherein

the mounting member is the housing.
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